^ ™;^™c mo TOR ™ ma^*™ THE SAME 

IlT' ''I Presen, invention relates to - electric «- - - -» • — ' ""f 

appliance such a, an air conditioner, industrial equipment and the like, and more particularly to , 
i of the electric motor causing little vibration during rotation, «nd moreover havmg a number 

of advantages in the manufacture. 

"""t eieetric motor has been used fo, various eiectrica, products, and as regards the air 
conditioner, in most cases, for its fan motor, there has been used an inner rotor type fan motor, ,n 
which a rotor is arranged inside a stater for generating , revolving m.gne»c field. 
r 00 o 3 ] AS the air conditioner is installed indoors, silence ,s requtred of the elecne mo.on 
„ order . comply * this request, the inner roto, type has been improved in v.nous ways, and 
I Isle example"* been disclosed in Japanese Paten, Application published under Pubhcatton 

I C0°OO 7 ;r 84 As Shown in a cross-sectiona, view of FIG. 4 and a side view of FIG 5, the rotor of 

: ITeLc motor has a rotating shaft I and a permanent magnet 3 formed in a „ng shape to be 

' IS collly to the rotating shaft I. A rotation, support (core, 2 having sma er ouu.de 

I diam L r „>„ an inside diameter of the permanent magnet 3 is fixed to the rotating shaft I 

along me t between the rotational support 2 and 

support 2 therebetween from bdth sides ana tnai mcy c 

'^"Ir end plates 6 and , are applied to the outside of each cushioning member 
5 while predetermined pressure is Wng applied, several (two pieces in this example) pms 8 
are ileltlgh from'on. end plate 6 side to the other end plate 7. and their p,n ends are 

fastened by belleville spring-shaped stoppers 9. 

Sfl Thereby, I cushioning members 4 and 5 expand by pressure to be gtven by the end 

m gne, 3 so ma, the rotational shaft 1 and the permanent magnet 3 are integral,, assembled. 
Tc„o« According ,o this suture, even if vibnation is caused in the permanent magnet 3 
ulg ro «ion, the vLuon is absorbed by the cushioning members 4 and 5, and s no, convey, 
to the rotating shaft 1, and therefore, a vibration isolation effect ,s exlubtted. Also, the rucntre 
: f tlhioU member 4 or 5 is made — — ^"^t" 
| eccentricity of the permanent magnet 3 can be prevented. 

g> EST ' "'Zlly, in order to contact are. between the rotating shaft I and 



W Next, as . result of a .rid, operation by actually mounting, for example, a fan to «, 
oTng shaft , as a load ate an electric motor Is asserted using thts rotor wh n n atura 
fr!u" c of the toad coincides with torsiona, natural frequency of the rotating shaft , to cause 
«, <he design is forced to be substantia,* changed because the number of par. . iarge, 
and it may come to the push to design the electric motor over again at the worst. 

,o! 1 by X vibration isolation, eccentricity and the „ k e of the rotor with a smail num er 

m„r.nd a load without involving changes in the deign to a large extent, and ,o obtam an 
I electric motor excellent in adaptability to various products. 

magnet- and « cushioning member m.de\of rubber material hav.ng predetermmed hardn «*, 
H and molded between the permanent magnet and the rotating shaft, *— » ta 
dnen. magnet and the rotating Jf. are integm.iy coupled through the cush,o„,„g 

Toon]'' According to a preferred embodiment of the present invention, on the inner peripheral 
IT! of Clnen, magnet, there is formed a protruded portion which enters the cushtomng 

" rribove-described protruded portion, the plurality of protruded portions may be 
llided a, predetermined intervals circumferentially on the inner peripheral surface of th 
P p :,mlt magnet, or formed in a series of flange shape circumferential* on the ,„„er p.nphera, 

Cr":."""! permanent magnet and the rotating shaft to the cushioning 
lem r is p^ra ,y fuLr reinforced by adhesive. ,n addition, a joined state of the rotahng 
raft l the cushioning member can be further reinforced by baxlng means using, for examp,e. 

1 h oning m mber and the rotating shaft are reliabiy joined respectively, and .be permanen 
m!g„e, a d .he ro.a.ing shaft are made in.egra, .hrough ,he cushioning member and drer fcr, 
rowing force of the permanen, magne, is reiiably .ransmifted .0 the rotatmg shaft, and strength 
capable of withstanding the rotating torque can be obtained. 
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[„0„] B is .ISO one of characteristics of the present invention «Ka, .he above-described 
cubing member is provided with dispiaeemen, absorbing Tor absorbing displacement of 

,„ e zoning ^ ^ ^ means may be a plurality of through-holes *»- * *■ 

member to enhance the vibration isolation effect. 

Zs in «his respect, for the above-described cushioning member, mere are apphcab.e 
a , i rJer materia, such as, for e.ampie, nurile rubber CNBR). ethy.ene-propylene rubber 
EDPM) tX. rubber CnO. and chloroprene rubber «*>. and of these, the —e ,ub*r 
preferable, which is easiiv availabie a, low price, and ye, is excellent in ~ ,o chma,e, 
resistance .0 chemicals, mechanical characteristics, adhesion propert.es and formabutty. 
" L, a method fo, nWfacuring a ro,o, of an electric mo,cr according to the pre« 
nven, on is charactered in thl permanent magne, formed in a ring-shape ,n advance and 
o« g Staft are concentrical.y alnged within a meta, mold, thereafter, rubber matena, m fund 
I cured into space betweele permanent magne, and «„, rotating shaft to vulcant* n 
moid a cushioning member having Vredetermined hardness, and the permanent magne, and the 
rotating shaft are integrally coupled tnrough the cushioning member. 
in [0020] M terms of weigh, reduction, ,he permanent magnet ,s preferably of piastre magnet 

I " in this case, when the cushioning member is vuicanized and molded within space between ,h 

I.. ^nanen, mag., and the rotating shaft, the moidmg temperature is c—ed to he e„ua, to or 

f"r L than temperature at which the plastic magnet does no, become deformed, 

i ^ 2 n Th manufacturing metne, according ,0 ,h= present invention includes . f« a,pec 

! "' applying adhesive to both the inner peripheral surface of the permanent magne, and . e rotahn 

° Z of , hem prior to vulcanizing and molding of the cushioning member, and a second 

C. oi £L baking a joined portion between me rotating shaft and the cusbtonmg member 
after vulcanizing and molding of the cushioning member. 

U I"™" rr—ionaN view sch.maticaliy showing a rotor of an electric motor 
according to an embodiment of the presYnt invention; 

FIG 2 is a side view showing the rotor shown in FIG. 1 ; 

FIG". 3 is a schematic cross-seltional view showing a metal mold device for use m a 
manufacturing method according to the prLnt invention; 

FIG. 4 is a cross-sectional viel schematically showing a conventional rotor of an 

electric motor; and \ 

FIG. 5 is a side view showing the i|otor shown in FIG. 4. 
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a ■ f will be made of an embodiment according to the present invention. In this 
rotating shaft 12 inserted tnrougi * mn lded between the permanent 

e„,er S *e c-onrng member ^ - -« * J clreumfe „ nti a, ly , or formeo i„ a 

support (core) 2 unlike the conventional example shown m FIG. 4 
rncwfil In the present embodiment, for the cushioning member 13, 

|_002oJ in inc m„m» ct ir>w nrice and vet is excellent 

,, / nB \ because it s easily available at low price, anu 

in resistance to climate, resistance to cnemi , between the 

sr=.» rr- ;ssr.r. - - - 

vulcanizing. displacement absorbing means for 

ft, p,ur,U, y of *rough-ho,e S are previa wUh predetermined mtervars «■ ■ *««»» 

u t in First the permanent magnet 11 formed in a ring shape in advance 

zzzz:zz^ZL - « - *. *— - — • - 

At this time, *« pe„phera, surface of the permanent magnet » ^ 
Ift rotating shaft ,2 are Uep, — adhesive ,4. In ,h is respect, a coattng range 
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[00301 On vulcanizing and molding .his rubber, temperature of the metal mold 15 and 
LTel temperature of*, voiding materia, (cMoroprene rubber) are preferab,y prevented from 
deflation temperature of *. -«-<■ ««* " — " ° f 

"rhus within the meta, mo,d ,5. it is possib,. to manufacture a rotor ,0 
making the permanent magnet ,1 and the rotating shaft 12 integra, through the cushromng 

Zrt "' in this respect, though FIG. 3 does no, show a through-hole ,3. as the dispiacemen, 
absorbing means, a pin is stood a, a formation position of the through-hole ,3a on the me,,, mo!d 
15 and the through-hole 13a is formed by the pin. 

' U„,ike this, after the cushioning member 13 is mo.de, and is taken out of «te 
moid 15, the through-hole .3a (o, a recess) may be formed by using, for examp.e, a d„.. or the 



32] According to this rotor .0, since the cushioning member ,3 made of rubber mate,,* 
is melcsed between <he permanent magnet ,. and the routing shaft ,2, vibrat.on, eccentrrc* 

:; :i„„.„on «- . » «— « - « » °- * ^ ty ,he 

^ ™TZ\ ,h« through-hote .3. (o, recess, of the cushioning member .3 the 

^ «n, of the JL. member ,3 itse.f , absorbed, and therefore, its vibration ,s„,a„o„ 

Zr^oTmAomponcnts, on.y the ring-shaped permanent ma,e, „ a merely 
Ll column-shaped rolg shaft ,2 having no siip preventing means (rotatronal support 2 
of FIG 4) and the cushioninlember 13 will suffice so that a number of component are no 
^d unlike the above-descX conventional example, and therefore, the eleetnc motor can be 

ZT' e ^X™ A -e-described manuring method under temperature 
" tro does away w„h the need! perform subsequent processing by cutting and the ke for 
Z* up the outside diameter (exlna, shape of the rotor, of the permanent magne 
According,,, the manufacturing numbX of man-hours requires an exceedmgiy ,ow one so tha, 

r:riTr:::r « «. — — - „ be ^ * 

: -l,y obtaining hlrdness, at which the vibration to be generated by the = 
1 , during rotation can be absorbed most effectively. Also, when, for example, a fan is by 
L 72* motor using this roto, 10. the torsionai frequency of the rotating shaft 12 ,s determmed 
^ "o and its fan. According to the present invention, only by appropnateiy changm 
I h rfness of the rubber materia,, „ is possible to avoid the resonance phenomenon wtthout he 
1 for alnge in design ,0 a large exten, Therefore, i, is possible to obtain an electr.c motor 
excellent in adaptability for various equipment. 

[0037] in this respect, in the above-described embodiment, m order to further enhan the 
—gth between the permanent magnet U and the cushioning member 13, a protruded 



portion ... is provided inside the pen— magnet ,1, and adhesive ,4 is further used dually, 
and either of them may be omitted. 

[0038] Also, in piaee of the adhesive 14, particularly on the rotatmg shaft 12 s.de, after he 
l ing shaft 12 b « within the meta, mold .5 and rubbe, materia, is molded between them the 
I r m "a, Of the cushioning member ,3 can be baited ,„ the rotating shaft ,2 by app ymg 
T^uency welding method dnduction Heating Method) between the meta, mold „ and 

S W„Ue in ,e foregoing, the desertion has been mad. of the present invention with 
LTrece to specific embodiments, modifications and equivalent —7^"™ 
Z, to those skilled in the art based on the description should be naturally mcluded ,n the 
Claims of the present invention. 
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